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I would like to clarify the intent of this paper at the outset. It is not my
intention to present a summary of research or a detailed survey of new teacher
training programs. Instead, I would like to present some personal Fhoﬁghts on
the development of educational technology. I hope to clérify the reasons for my
own view that the increased use of instructional technol'ogy is inevitable, discuss
important aspects of the feachers role that I feel will be changed by technology
and to explore some ways of preparing for that change. I am convinced, after a

'decade of observatioﬁ, that the massive use of éommunication and data processing
teclinc;logy for the purposes of instruction ié inevitable. It is inevitable unless
American society turns its back on its ﬁistoric commitment to equal educational- '
opportunities for every citizen wifhout regard to his race, religion, or economic
status.

It is a noble goai that American education is striving toward, one that is
withouf precedent in any previous period or society in history. 'But American edu-
cation is on the verge of collapse in its attempt to achieve that goal with an organi-
zational and an instructional model that was designed for a different and much more

" limited purpose. The model, though greatly modified in its current usage, was
developed over centuries of experience when the educational system served basi-
cally as a social filter or screening device. It. is still used for that purpose in
most other countries in the world today; In its basic aspe'_cts the model divides
the student population' into harely manageable sized groups called "classes'', and
assigns a "teacher' to each class whose dﬁty is to i)rcsent an ofgzinized lSody of

concepts called a "curriculum and set tests and examinations for the class to deter-



mi'ri'éj which members may proceed to the next higher level. Those students v..'ho° pass
the tests or screening devices proceed thfough the system until they achfev_e a re-
ward for their luck and endurance in the form of a baccalaureate or more advané_ed
degree. Those who do not pass through all the filters are shunt_ed off at the point of |
failure to a conmllercial or trade school or are dropped out of the system entirely.

The model works pe‘rfectly well for the purpoée for which it was designed.
American education however, has gozals that far exceed the purpose of the model. | We
attempt to provide a l;asic education for everyone regardless of background and the
definition of what constitutes a basic education is t/)eirig continuously upéraded. More
impor'tantly we deny both by law and by economic pressure the right of the individual
to withdraw from the system until they have endured ten yvears of it. Economic if not
legal pressures are continuousiy increaéing the pe;riod of required tenure in the
s3.rstem. Fifty years ago if was eight years., Now it is legally ten years and économi-
cally twellve years and the economic push is toward fourteen and sixteen years.

in addition, American education is attempting to .removg the screeﬁs and filters
and mal;e the ki.nd, quality and éxtent of education a matter of ch4oice by the individual.
conéei‘n@d.‘ The rcmovai of barriers and screens is coming about ﬂlrough social
pressure.  The filters wo.rk very \i'ell for the white middle and upper class students.
They were désigned to allow :continuous progress for the upper two-thirds of that
population. They also work very well to as;sure failure of the ecc;nomically and
socially deprived y‘oun_;g,ster. Any doubts of their efficiency in assuring failure are .
quickly dispelled by examining the IQ scc.n'e‘s, Iachiéve.ment scores, reading llevelsi
and dropout rates of the blacks, the chicanos, the Indians, (and inéidentally tﬁe
_ b.‘ottom one-third of white 1‘f1i_dc11e class children). |
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Thére afe two segmer.lts of American society that are forcing change in the

model: the ecoriomjcally and socially underprivileged, those who by accident of
i

birth are irretrieyably handicapped at the start of the race and a growing group of tﬁe
winners who do not accept without critical analysis .the very system in which they were
successful. Both groups are making the same poin.ts in their criticism of the model,
points that are gaining acceptance because of their common sense validity. The
first point is that a race in which a considerable fraction of the runners are untrained,
.crippled, and ﬁlust run barefoot. against a field that is in the best of ‘health, training
émd equipmept is not a fair race. |

The second, and even more fundamental point is that _ti]ere is no real reason
for having a race in the first place. It is only by tradition, a tradition maintained by
the winners, that we must compete over the same course to aqﬂhieve our common
goal. There are, after-all many roads 10 Rome. Further, it is even suggested that
Rome is not qecessarily the‘ goal of all the runners.

Aspects of the model have becn revised over thé years in America to adapt
to the pressures of c.hangin_g"'p‘ufpose. i{_owever, when enough aspects of a model |
are revised drasﬁcally eﬁough one is no longer talking about the same model. We
are at that stage today. " The point of gll this discussion is that there are major .
‘social pressures to.move fren: a group instructimrmédel of education to an individu-
alized model. Individu;aliz'ed instruction has been discussed by educators as a de-
siréble goal for decades. The pressure for individualization is now coming; not just:
from educators,’. but from the society that education s‘erves. We are being told bj
that society that students are individuals who have different needs and different goals;'
A group oriented niodel of education cannot meet thé diversity. of needé and goals.
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individuali.zation of instruction is no longer just a nice idea, it is a demand bging
voiced.by our society. Technology 'c:m help us resbond to fhe.demand for in-
dividualization. It is my opi.nio;: that technology is not only helpful; it is the only
pfactical way that individualizafion can be achieved in a massive scale.

Another problem with the current model is that it is labor intensive. The
fact that a large percentage of our educational expenditures is in the form of
salaries is well known and requires no elaboration here. Howéver, one p;oint
about the labof intensive aspect of the model dé;es deservé comment, |

There was an earliex; model of education that had strong elements of in-
dividualized instruction. That was the tutorial model of classical times. The pur-
poses of the tutorial model were narrow, to be sure. It was designed for fhe educa-
tion of the nobility. Within that limited purpose however, it re,lier.i heavily on the
linteractic'm of a teacher witﬁ one 01.' a very few students.

From that tradition has come the notion that only-through é téacher coﬁld
learniﬁg take plaéé. The notion persisted after the first revolution in educational
.technology: the widespread use of printed bOO]\;S. It was only grudgingly admitted
.by the educational establishment of the time £hat students could léarn from books.
That the proposition is still not completely accepted in modern times is evidgnt i)y
the. ways in which textbooks are used in the_“classroom from element_;ary school through

- college. Reading assignments are made, but many teachers still feel comp,eiled to
follow the reading with aldetailed verbal expliication of what was read.

There is mounting eyidence compiled in recent times that if bookg are prop-

~ erly designed students can indeed learn from them with little or no helb from a
teacher. Going even further, it is becoming clear that,. given well ‘desig'ned software,
-4-
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students cén learn by interacting with a computer program, by watchihg TV, by
viewing slides and films, and in many other ways; noﬁe of which require the inter-
vention of a teacher. -

Of course it is nonsense to say that students do not need teachers. The
successful software alluded to above is the result of a number of si{illed and ex-
perienced teacher_‘s working with a variety of other professionals. The students
iearning from such softward are benefiting from the work of teams of top quality
teachers. The interesting point is, however, that in many cases th(a physical pres-
ence. of a teacher is not required for extended periodé of time.

By shifting the burden of presentation, drill, and similar activities from the

classroom teacher to some teéhnological system the educational model can be brought

into.a better balance between capital expense and labor expense. To .t‘he dégree

that this can be accomplished, the less labor intensive the systém becomes and
greater cost effectiveness can be achieved. Pressures for gr;eater cost effective-
ness need no qocuhentation here. They are obvious to cveryone even remotely con-
cerned with educational finance.

The para_llel pressures of our society for individualized education and greater
cost effectiveness are the foundation for my opening statcment that the massive
application of tech'nology to instruction is inevitable. While I am certain that tlle
application of technology is an@rreversible trend, 1 am not at all certain about-the -
quality of_ the result. There is a potential in this mc;vement for a qua]ify' of equ;:aAtaion
that exceeds our present dreams. There is also a potent_ial for producing and , even
worse, accepting? highly automated mediccrity. The extent to which we attain
greatﬁess or settle for mediocrity is dependent upon the extent to which edixcators

5=



focué theif knowiledge and talents on the design of the software and train their mem- -
bership in its proper use. Technology can produce uhbelievably sophisticated and
flexible hardware: the delivery systems, the computing systems, and the storage
and retrieval systems. Unfortunately, technology can be of only minimal help in

designing the softward: the content to be delivered, computed, stored and re- -

trieved. The softward-is the responsibility of educators.

Before we move to a discussion of the problem of preparing school personé_ o

nel for the creation and use of instructional software for advanced technological
systems it might be well to spend a moment reviewing the current state of develop- .
ment of the hardware. When we speak of instructional technology we mean a range
of devices that fall into three functional categories: c;)mmunication, ciata storage
and retrieval, and déta processing. The categorfes are not mutually exclusive.
Most devices can be considered as performing at least two, and often all three

functions. For example, computers must store and retrieve data in order to

‘process it. Computers also play an important role in the communication of infor-

mation.

One technological system is already in widespread use at all levels of in-
struction. Audio cassﬁette.s combined with slides, fillm strips and single concept
films are found in classfooms from the brimary grades through college. Listening
posts and study carrels_utilizing some combination_ of audioatapés and films are an
increasingly common aspect of the educational landscape. Community conegés
have been notable pioneers in the development of audio-tutorical systems. Oakland
Community College in Michigan and Golden West Communit-y Cc;llege_in California

are two examples of schools that have received national attention for the extent to
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which théy have developed and used audio-tutorial systems. |
Holography is a visual presentat_ion technic ﬁl;at has an interesting potential
for instruction. By recording an interference pattern of light on- a film a three
dimensional image is perceived by the viewer. The advantage of a hologram over
older attempts at three dimensional photography is its flexibility and freedom from
viewing restrictions. No special glasses or paraphernalia are needed. A hologram
can be made, under computer control, of an abstract concept such as a three dimén—
sional representatioﬁ of a mathematical function. Holographic technics are relatively

simple and inexpensive, Their application to instruction are largely speculative at

present but their potential is large for the not too distant future.

In the area of miniaturization two products are sure to find wiééspread
application in education. Microfilm technics are rapidly advancing from the awlﬂvard
expensive devices that are a familiar part of today's libraries. Microfiche technics.
allow an enormous amount of information to be stored in easily filed units called
fiche. A fiche the size of a three inch by five inch file card can contain the contents of
a full volume of an encyclopedia. The images can be read with a microfiche viewer
and selectively reproduccd on paper. The obvious advantage o'f rﬁicrofiche is its

/
ease of storage and retrieval, either by hand or under computer control.. The im-
plications of this technology for school libraries are obvious.

The developﬁent of miniature electronic calculators is having impact on
math and science instruction. Costs of these machines has dropped dramatically
over the past three yeai‘s. If the trend continlles; the pocket calculator ;11a3' soon
replace the _slide'rule anél table of logarithms in most math and laboratory. courses.

Pocket calculators, when in widespread use may change the nature of the problems



examined -by students in these courses. Real life problerﬁs will be more accessible
wit;hout regard to the complexity of the calculations. |

Videotape technology presents a potentially important new tool for classroom
use with the development of one~half inch vid_eotape equipment. Besides the obvious
advantages in storing larger quantities of prerecorded m.aterial, the new TV equip-

ment presents a totally new area for student creativity and expression. Student TV

' production has several interesting and unique aspects. Foremost is its relevance.

We are becoming, indeed some argue that we have already become, a media

oriented society. Student TV productions are in the media from which they re-~

ceive aﬁ increasing prop_ortion of their information and entertainment. Also, it

has the unique feature of being a cooperative mediﬁnl. A seriqu_s essay or play cannbt
be written by a committee, but a TV documentary is generally the work of a number |
of people interacting continuously in the course of production. A TV production or
film is rarely the work of a single individual.

The immediacy, relevance; | and socia.l aspects of TV production probably
account for the -excellent results of experimental programs involving inne; city
students. Pilot programs in Néw Yc;rk and Los Angeles have produced results that
show great promise both in terms of actual outlput and in terms of providing a con-
necting link between those students and the educational system. |

The two aspects of technology that will have the greatest impact on instruction
are developments in broadband communication and elect?onic data prdcessing. Let's
consider first the communications area. In this area, cable television is rapidly
becoming a major force in education and fn society as a whole. Recent federal.
rulingé have literally awakened a sleeping giant. Smdies are being made and political
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“action groups are being formed in communities throughout the ¢ountry in an attempt

to invest 2 modicum of public control of cable franchises. The issue is to guarantee

some reasonable number of channels of each cable system for municipal use. The

" results are heartening so far. Included in most franchise agreements are at least

a limited number of channels for use by the schools. This opens up almost totally
unexplored vistas in instruction.

The Colorado Springs use of cable TV of_fers a nearby example of the impéc;t_
this technoiogy may have in curriculum and 'classroom. practize. Wanting a high
quality elementary art program, but lacking the funds for an adequate number of
art specia]i;sts to implement such a program under the current system, Colorado
Springs turned to their already existi'ng cabie TV system. The district art super-
visors, working with the district TV production group have produced a complete
series of weekly art lessons for all elementary grades. These lessons are presented
several times each week on the districts cable TV system to allow for flexibility in
'classrqom scheduling. C_lassroom tea_c.hers receive teachers guides, materials
lists, e.tc. well in advance of each TV lesson. They can then augment the TV
demonstrations in iheir own classrooms. A strong program of teacher orientatioﬁ .
workshops is also included in the total program. In addition, the district art super-
visors are available for consultation on sbecial problems and are continuously re-
vising and refining the demonstratior} lessons on the bésis of feedback from the
classrc.)om teachers. )

Similar activities are taking place in many districts throughout the countr&.
The interesting point of this example is that the cable TV system with local i)l‘ocluc-
tion facilities provides a p‘otént multiplier of the talents and eicpertise of a limited
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~ number of master teachers. This effect is augménted by the classroom teacher in

a rather new role, that of monitor and facilitater rather than a primary preéenter
and planner.

The number of channels available for school use in currently operating
cable systems is limited. The limitation is not however one tﬁat is imposed\ by the
technology. As educators learn how to make the best use of these systems the
number of channels devoted to instruction can be increased almost without limit.
Channels can become available eventually for individual use as well as for large
group instruction.

The .capstone of technological advances in instruction is of course cbmputer
technology. The use of computers to manage instruction is well known in such major
programs as project PLAN and IPI. An afea of computer application to instructional -

management that has not been as thoroughly discussed is the maintenance-and transfer

of student records. Ours is a highly mobile student population; a reflection of the

-mobility of our societ'y. An increasing fraction of our students will attend school

in two or more dist:iéts during their elementary and secondary years. Within dis-
trict and between district, transfers have risen in some areas to alarming propor-
tions. These phyéical transfers are often accompanied .by late or nonexistent trans-
fers of often sketchy student records. Computer technology is being applied to both.
the problems of quality and transfer of records. A pr'ogram is currently being dis-
cussed at the federal level that would result in a national student data bank. Stand-
ardized input to the data bank would be made by every school district and in turn
each district would have access to the bank for immediate énd complete information
on incoming transfers. The usefulness of that infoi‘matiop is readily appqrent,
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particularly as our curricula aﬁd instruction become more individualized.

The use of computers in the actual instructional process is the i{ey .td large
scale indiv?'dualizatioh of education. That important learning can take .place with
high effici'ency through the interaction of students with expertly _designed instruc-
tional software ‘n the form of compﬁter prograins is by now a boint beyond debate.
Over the past decade I have reported to this convention the promise‘, problems and
progress of computer assisted' instruction. While the promise has been slower ip
fulfillment than was anticipat;ed tén years ago, import:;t progress _has been madé.

I discussed two major new projects and some technical breakthroughs in the area of

cost at last year's convention of the IRA. The conclusions drawn in that discussion

are still valid. The technical and cost solutions for large systems utilizing a

thousand or more terminals now exist aﬁd are being iinplemented on a pilot basis.
The mérriage o.f large scale computer systems with cable TV systems will,
in my opinion, change our society to a degree éimilar to the changes made by the
automobile and}airpl’an'e. The ‘ovrdinaxl'y citizen in today's society is basicallyla re=
ceiver of information. The flow of information is essentiail'y uni-dii;ectional ahd
controlled in time'by the publication dates of newspapers and lhagazines and the.
programming schedules of radio and TV networks. .Mor'eover, the bﬁlk- of such
informatibn is designed for mass consumpti_qn with little attenfioh éaid to indi_vidual

needs that are at variance with the perceived mass need. In'a sense this condition

.is reflected in the educational model discussed earlier';

Cable TV sysfems with an answer-back capability coupled with computer 7
technology will allow for a mass communications system that is multi-dimensional
as well as multi-directional. Information can be accessed in a manner and at a
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time that qorresponds to the individual corisu;ners interests and need. Such a system
has far reaching irhplications for social organization, implications that are éurrently
under discussion by far-sighted social thinkers. In the remainder of thi.s paper the
discussion will bé confined to the implications for education and more specifically

" to the change in roles that may be forecast for teachers and nofions of hov;r to prepare
for such change.

In or'der to discuss the change in role and function of the classroom teacher
that may b.e bréught about by instructional technology let ﬁs postulate a school that
embodies all the advanced systems that have been describeg.l; a school that is at
present oni3;, an idea but that mfght well become a reality within :the next two deqades.

" To do this: we must make the pleasant assumption that today's problems of ha;'dware
cost and reliability and software availability will be acceptably .re'solved within the
vnext twenty years. Granted that assump_tioh, what would be the essentiai features
of such a school ?

At a very basié level, I believe we ‘are safe in assuming that there will étill
be a school. There will still be a central physical location where students will con-
gregate for a major portion of tﬁe day. From a technical standpoint mucAhbof the
leérning could be done at home. For adﬁlts I suspect~fhat most inétruction will
—také place in t‘ﬁe horrie, but that model will not bt_a followed to any large degree for .
children. The trend for many years has been to increase the use of schools as child
day-care centers as the pattern has become more common ’in‘..‘which both pérents
are employed outside th;a home. I see no reason .for that trend to rbe revéréed.

YT’here‘ is also a trend at present‘for ‘schools to opevrat‘e‘on a ‘continuous
twelve fnonth basis. Technology‘ will make Acoflt'inusous sc‘nedulling,r a pfactical reality.
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In addition, the open classroom is another present day trend that will be realized
~ through technology. c

A basic feature of our school of the future will be truly iildividualfzed in-
‘stfuction; individualized to an extent tﬁat is hard to imagine today. Most, if not all
basic instructiop‘ and learning of a sequential nature will be acéomplishéd by the
iniéeraction of -students and technolog’i_éal instructional systems. This is the feature
that will change the role of the teacher in important ways. This is not to say that |
teachers will be eliminated or the need for teachers reduced. Quite the contrary;
teachers will become recognized and utilized for what they are -- highly skilled
human 'beinés. Much learning is a private matter and this is the aspect of instruc-
tion that will be accomplished through technology. On the other hand, a great deal
of learning is social by 1ts very nature and mﬁsi; take place in a social setting. :The
ability to cbmmunicate, the ability to cooperate, the discovery of ones function and
identity in society are examples of vital aspects of education that.ca‘nnot bé accom-~
plished in isolation. It is in these areas that teachers will employ their skills.

There are _three present roles of the teacher that will certainly disappear:l
the teacher as clerk, thevt.eacher as disciplinarian, and the teacher a-s presentor
of subjecfb matter. The clerical aspects'of .teaching are graduaily being assumed by
para~professionals. This trend will certainly céntinue and be accelerated by com-
puterized record i{éepihg.

Tﬁeﬂdisciplinarian role of the teac_her will be minimized m parallel with the
diséppearance of the necessify of forcing a number of students to attend- to the same
task .at the same time. Most of today'é problenis of c.lassrdovm discipline arise
-_ f‘ro‘mk stud_énté being thr_eatenéd_, rbored‘, or otherwise tui'n_ed off By having td accom-
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blish tﬁe 'priva't.e as:_pects of iearning in a group situation. The residual problems
arising from basic‘.; psychological disturbances will be met by trained profes.s;,ionals
operating in a context that aids .réther thz;n frustrates their efforts.

The fole of the teacher as a primary source of facts and concepts has al- .
ready been discusséd. It is likely that this role will be transformed rather than
elminiated as I will suggest in a moment.

If those roles disappéar, what roles will emerge? A most important'.rolé to
emerge will bz the teacher as a creator of instructional software. Master teachers

will be required in all disciplines in every district to design and produce materials

that are focused on the needs and backgrounds of their own clients - the students

" served by that district or individual school. This will not be a weekend or summer-

time activity. It will be a year round job combining the work of tile-best trained
teachers and curriéulﬁm specialists.‘. |

‘Obviously not all materiais will need to be home produced. There will still be
a general market for national publishers. However, :natic_mally or regioﬁally pf.o—

duced software will always be analyzed for needed adaptations to meet local condi-

' tions. These highly trained and.highiy paid specialists w'ill be'the teachers of the

_future in much of the same sense that we recognize teachers today.

I have been highly vocal in the past in criticism of locally prbduced software.-
/ S o \

" That criticism still holds to_day because it is based on the difficulty of doing the job

because of current technical limitations of the hardware system. The criticism is

also based on past and current ignorance of doing the job. Both basis for criticism

. show signs of disappearing. Computers are becoming more transparent in the sense -

- of the use of higher level languages that approach xiornial English. Experience and
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expértisé is al?o developing slowly in the serious application of learning theory to
subject matter problems. These criticisms will continue to disappear as wé
develop a body of teachers who are experienced in the area of software production
and as technology develops furthe'r‘ aids to make that pfdduction easier and moré
flexible. At that point local control of thé curriculum will become a reality.

The day to day contacts with students will be made by teachers in the roles

- of subject matter monitors,' psych_ologists, recreation specialists and librarians. o

Monitors may be a poor description of the class of professionals who, while not
creators of software systemé, are highly trained subject matt_er specialists that
perform day to day counseliné; ’functions.. They will be the people who handle the -
unique problems anci decision svnot under computer control. They will be thg

teachers who guide small group projects, ldiscus'sion sessions, field ‘trips and other -

socially oriented subject matter activities., They will not be third grade or sixth

" grade teachers because the term '"'grade' will have lost its meaning. They will in-

Lo

stead be diagnosticién;: that handle the unique problems that cannot be handled by

the system.: -
. (~

Working in close cooperation with the rﬁonitorg will be the specialists in child
and adolescent psychblogy. The éounselofs may assume many of the aspects of the
current homeroom teacher. When students no longer need to be grouped according

to subject matter achievement, a pattern will emerge whereby they may be brought

together as necessary in terms of move relevant factors such as physical and

emotioml maturity. " The counselors and the subject matter monitors will work with
both fluid and relét_ivelvy permanent groups to accomplish the social aspects of instruc-
tion.
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While the counselors and monitors may be considered specialists in the cog-
native and affe_ctive‘ aspects of education, the recreaticn supervisors may be ‘con-
sidered generalists in social development. The current recreational program of
most schools, especially at the elementary level, bears marked résetnbiance to—
the system. used in prisons where the inmates are marched tp t.he recreation yard
for prescribed intervals of exercise. In the educational model made possible by
technoiogy, the timing and amount of play and exercise will be much more under the .
control of the student, Wheﬁ fatigue, boredom or ffustration _occuxlg in one activity,
the student will be free to move to anotherl even if that other activity involv;as a
period of play. Indeed there ‘may well be neural or othef sensory devices built into'
the system that will det_ect symptdmsrof nervous or physical fatigue before they can
interfer ;vith l_earning. | |

The recreation.specialist, Jikev the psychologist and subject matfer monitor

will be highly trained in the socializing aspects of education and like the psychologist

and monitor will have instant access through a computer terminal to the relevant

history of each student. That information will be the basic stuff on which special

decisions can be made for difficult problems.

Finally, the role of‘ éhe teaéhéi::?s* “iibrarian is sure to increase in importance.
As the volume of information aﬁd aids available to students on an'occasional basis
increases so will the storage and retrieval sjrsten1§ require more ekpert manage-~
ment,

If these are to be major characteristics of the teaching profession in the not

too distant'_futur:e, how should we go about the preparation and training of teachers?

Fortunately time is in our favor. -All this will not come about next year or within
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the next five years. We have time fo plan, to forecast and, most important, to con-
trol to some exient the direction and rate of 'te.chnological development. .One; o; the
major long term ‘problems is preparing teachérs for the role of creator of i;lstruc-
tional software. An important step in that direction is being made at the U-hiversity
of 11linois at‘ Chicago Circle. A new progfam for a Doctor of Arté Degree is being
instituted that will focus direct'ly on the transmission of information through techno-
logical forms of instructfon including TV and CAL Similar programs are being con-
sidered or are . in the planningf stages at other institutions such as the University of
Texas in the Perme;an Basin. The de_rﬁand for such training is still small. As the
demand increases, the number and variety of programs m1.1st increase.with a
minimum of lag between supply and demand.
The foundation of training for the role of monitor will be a deep pré,paration

in a special subject matter area. A monitor cannot stay one chapter ahead of the
class nor can a monitor know only :a narrow range of tﬁe field. When students pro-
ceed at their own rate and according tc_>’_their own needs a mathematics monitor
working with any given age level of students may have to respond to pfoblems of

learning basic addition facts and differential equations within the same hour. The

same spread will hold true in ali .‘éreas. A monitor will have to be a subject matter

expert in the truest and broadest sense of the word.

- Coupled with subject matter expertise will be serious training in handling

“small group interaction and instruction. Unfortunately; .befiore this training can be

meaningful, a good deal more knowledge must be gained both in theory and in prac-
tice. Theinsane quality of much current practice and discussion about classroom -
projects, mini-seminars and group activities in general is noﬁ based on unwillingness
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of teachefs but on a serious lack.of knowledge about goals and teéhniques. If there
is one vital issue that we must attend to in the prepératioﬁ for technology it is gain- .
ing and transmitting solid ideas about effective and important small group instruc-
tion. I have seen many examples of CAI systems providing teachers with the
opportunity to sper_ld important amounts of time with smz;ll groups only to witness
them doing exactly the same things with a g'roﬁp of four that they did with a class of
thii'ty. The problem is »not that the teachers are unwilling to change directions ahd
activities. The problem is that they simply do not know what to do. Their training
in this area failed when conf;'onted with reality because the content of that traihing
was meager to say the lea.st. .

In the long term, we ‘have timé‘to solve our problems in preparing for the new
roles. But what about the short term, what of the immediate future? I wish I could
be more optimistic but'I fear we are going to have to suffer through a protracted
,;;eriod of adjustment. Clearly we cannot prepare teachers for roles that don't

- exist, and yef as those roles develop througfm the. introduction of new systems much
agony will be caused by the lack of preparation.

There are two positive steps however, to reduce the confusion of change.
First, we can and must prepare teachers with as qlear al.rqnd.e'rs'tanding as possible
of the potential as wellAa's the._probléms of technologicél systems. We hmst z;t all
‘costs avoid the sort of pr6b1e111 my ten year old daughter recently encountered. She
was u'sing an audio li.stening post for one aspect of a lang_uage arts unit. 'I"'he ’p_rob-
lem being att_acked was aural ¢omprehensi011. Whevn I noticed that she had mis’se'd ‘
several questions on the test sheet I asked her why she hadn't followed the p1finted
directi’oﬁs on flie unit Wili:(;.}jl;s?'idft-o. h'sténtd the story ‘as many times a.s inecessary',
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to complete fhe. test. She responded that the.teaéher had made them turn off the
audio after only one pfesenta‘tion. The incident is'a small one and of no gre;at im-
portance in itself but it does illustrate a major short range problem. We mt_ist
prepare teachers adequately in the theory and rationale of technological instruction
systems to insure that they will at least follow the directioﬁs. .The direc_.tions are
often vitally important. The conditions for use or no‘n-ﬁse of a particular techno-
logy are often paramount considerations. Atteptic;ﬁ to the conditions and directions
often nleaﬁs the difference betweén success and a silly waste 6f money and time:
witness the use and misuse of language labs.

A cléar step to take in preparing teachers in fhe rationale and necessary con-
- ditions for the use of t_echhology.is to use that technology to-the fullest possible ex-
tent in their overall training. It is an old but accurate truisim that we tend to teach
the way we have been taught. Many of thfa better schools of educatioh are making
serious moves in this direction. Unfortunately, there étill remains a certain amount
of resistance or at'bgst apathy‘ toward the whole notion of instructi_onal' ‘tech\i;'iolo.gy.'
The resuilt 1s that teacher training institutions tend to be the last places to employ
technoiogical."advances. ~Students are more often exposed to lectures,. such .as this
one, é_bolt_ technology but are given li‘ttle or no opportunit.'y té experviencé learning
 through teclmoloé;y. "’
Pre-service training is only part of the answ'er,‘ however. We must also plan
. {for more iﬂtensive and systematic program"S' of in—éervice' training. If a lawu_was
passed prohibiting the p‘urchase of a piece of hardware until an ad‘équate. i'r'l-service‘
~ training program was in place, it would sé\;e lafgé amounts of otherWisé wasted
r'noney‘.\‘ | -
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Ixi-—service, like the pre-service programs, must make extensive and
intelligent use of .the technology on which the training is focused. Preparation for
use of a '_new system is not complete until there is an intuitive grasp of what that
system is about. Such an understanding can only be achieved by actually ler;lrning
through the sytem as opposed to learning about thé system., T_his; to me, is the
single most vital element in preparing teachers for the use of technology.

Té@hnology may for reasons I discussed earlier, become an increasingly. .
important tool for improving the quality of our educaﬁénal system. It may also be-
come a. method for giving the appearance of change when in fact the status quo has
simplyAbeen g‘iven.a cosmétic treatment. The choice between the two extremes is

in the hands of the education profession. The outcome will be determined by the

extent that we prepare for change or sifnply'let cilange be thrust upon us.
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